spectrophotometrically by measuring the optical density (O.D.) at 680 nm. The cell dry weight (D.W.) was measured gravimetrically every 5 days during the period of cultivation where 20 mL of culture samples were filtered through 6 pre-weighed filter paper (0.45 μm) and washed with deionized water. The filtered cells were dried at 60°C in the oven 128 until constant weight, cooled in a desiccator, and then weighed. The D.W. was expressed as gL -1 .
129
The maximum specific growth rate, μmax (d -1 ), was calculated as:
where Xf and Xo are the biomass D.W. (g L -1 ) at the end and beginning of a batch run respectively, and t is the duration 132 of the run (day).
133
The biomass productivity (BP) (mg L -1 d -1 ) and biomass yield (BY) were calculated as follows [28] : Lipids were extracted by a mixture of chloroform:methanol:deionized water at 1:1:0.9 ratios on volumetric basis 141 [29] where 5 ml chloroform, 10 ml methanol, and 4 ml of deionized water were initially added to 0.3 g of dried algal 142 biomass. The mixture was then shaken for 10 min, before another 5 ml of chloroform and 5 ml of deionized water 143 added, and shaken overnight. The mixture was filtered to remove the algal pellets. The filtrate was transferred to a 144 separatory funnel to allow separation of the organic and aqueous layers. The chloroform layer was evaporated using 
148
Where L is the lipid content (%), WL and WB are the weights of the extracted lipids and the dry biomass, respectively.
149
The lipid productivity (LP) was calculated as follows [30] :
where LP is the lipid productivity (mg L -1 d -1 ), BP (mg L -1 d -1 ) and L (% D.W.) are biomass productivity and lipid 
182
The AgNPs formation from silver nitrate solution incubated with P. aeruginosa supernatant overnight at 35°C was 183 indicated by the change of the reaction mixture color from yellow to brown (Fig. 1) . The UV-Vis spectrometry showed 184 the maximum absorption of AgNPs at 455 nm ( Fig. 2 
218
A study on soil content exposed to AgNPs, bulk Ag or Ag + for 6 days under controlled culture conditions reveals a 219 marked inhibition of photosynthesis and biomass with a significant increase in cell size and membrane permeability 220 251 splendida showed lower biomass growth and lipid productivity, yield and content than the C. vulgaris. This result 252 suggests that the effects of AgNPs may be species dependent or may suggest D. splendida was more susceptible to 253 the oxidative stress than C. vulgaris. Fig. (6b) illustrates that increased AgNPs concentrations induced a significant 254 and progressive decrease in carbohydrate yield in C. vulgaris and D. splendida.
lipid content in the algal biomass [70] . Improved lipid production has also been reported in C. vulgaris treated with resistance capacity, before being cultivated in second media containing the metal salts of the corresponding 260 nanoparticles under the same controlled culture conditions. As a result, the growth rate, biomass, cellular pigments,
261
protein, carbohydrates and lipid production have increased depending on salt concentration as compared to control 262 and wild strain [16] . The concept of intermediary medium has been proposed where Morinda elliptica cell cultures 263 are first acclimatized in a stressed condition with high sucrose medium, before being grown in a production medium, 264 also at high sucrose level, and with the resulting high productivity [71, 72] . In a study on the effect of carbon, ferric 265 oxide and magnesium oxide nanoparticles on the green alga Scenedesmus obliquus, it is suggested that the algal 
285
MUFAs and polyunsaturated fatty acids (PUFAs) suggest that the produced lipids tend to be more stable and not Chem. Mater.2002, 14, 4736-4745. 
